The present report describes the application of this DNA-RNA homology method to a study of six additional, serologically distinct, human Mycoplasma species. Three species-M. orale type 2, M. salivarium, and M. pneumoniae-were investigated for evidence of genetic heterogeneity. The data from these nucleic acid homology studies are compared with the results of the corresponding DNA buoyant density studies.
Nucleic acid homology techniques have been used by several investigators to study the relationship between mycoplasmas and bacteria. These methods depend upon the ability of singlestranded nucleic acids obtained from genetically related organisms to form hybrids. For example, use of an agar column method that measures the amount of hybrid formation between two strands of deoxyribonucleic acid (DNA) has provided evidence that two avian mycoplasmas are not derived from Haemophilus gallinarum and also that Mycoplasma pneumoniae is not a stable L form of Streptococcus MG (12, 20) . In other investigations, a membrane filter method for measuring DNA-RNA (deoxyribonucleic acid-ribonucleic acid) hybrid formation was used to study genetic relatedness among mycoplasmas (19 The present report describes the application of this DNA-RNA homology method to a study of six additional, serologically distinct, human Mycoplasma species. Three species-M. orale type 2, M. salivarium, and M. pneumoniae-were investigated for evidence of genetic heterogeneity. The data from these nucleic acid homology studies are compared with the results of the corresponding DNA buoyant density studies.
MATERIALS AND METHODS
Organisms. The source of each prototype human Mycoplasma strain and references to their isolation and identification are listed in Table 1 . Strains of M. salivarium were obtained from throats of patients at Children's Hospital, Washington, D.C. All mycoplasmas were subcultured on agar and in broth media. Except for the M. salivarium isolates and M. pneumoniae strain FV-3-63, all strains had been cloned by a technique described elsewhere (25) . Growth-inhibition testing (6) confirmed the serological identification of all Mycoplasma strains.
M. laidlawii PG9 (11) was obtained from D.G. ff. Edward, and the avian species, M. gallisepticum S6 Medium and cultivation techniques. Mycoplasma medium, conditions for cultivating the organisms, and method of harvesting cultures have been described (19) . In general, each Mycoplasma strain was grown in 6-liter quantities of media prepared by Hayflick's formula (10) modified for fermentative strains to contain 1% glucose and 0.002% phenol red. Each mycoplasma preparation was examined for bacterial contamination.
DNA preparation and buoyanit density determination. DNA was obtained from each mycoplasma by a minor modification of the method described by Marmur (13) .
Buoyant densities in CsCl (14) were determined by Kurt Kohn, National Cancer Institute. Samples of approximately 1.5 (23) . Reference values of buoyant densities of DNA from Micrococcus lysodeikticus, Bacillus subtilis, and Clostridium perfringens were taken as 1.7312, 1.7029, and 1.6909 g/cc, respectively. The probable error of the buoyant density differences was estimated to be i0.0005 g/cc, and the last digit of each determination is shown for comparative purposes only.
Formation and detection of DNA-RNA hybrids. Methods for synthesis of radioactive complementary RNA and a description of conditions employed for the formation and detection of DNA-RNA hybrids have been described in detail (19, 21) . In brief, Mycoplasma DNA was employed as a template (primer) for synthesis of radioactive RNA in vitro. This complementary RNA was synthesized by the use of RNA polymerase (obtained from Escherichia coli B) and tritiated ribonucleoside triphosphates. The tritiumlabeled RNA (and yeast RNA) was then reacted with thermally denatured template DNA or denatured DNA from other Mycoplasma strains and was incubated for 8 or 16 hr at 67 C. The mixture was then filtered through a nitrocellulose membrane filter (0.40 to 0.45 , pore size). This procedure separated radioactive DNA-RNA hybrids, which are retained on the filter, from unbound RNA and RNA-RNA hybrids (18) . The radioactivity retained by the filter (assayed in a liquid scintillation spectrometer) is a function of the degree of homology or genetic relatedness between nucleic acids.
Assay of genetic relatedness by the DNA-RNA homology technique. Genetic relatedness among serologically closely related mycoplasmas was determined by (i) synthesizing radioactive complementary RNA preparations with DNA from each strain as template and (ii) reacting each RNA preparation with denatured DNA from each strain. As in a previous report (19) , the results of assays of hybrid formation were expressed as geometric mean counts. Two-way analysis of variance (on the logarithms of the net count rate) was performed to determine whether any interaction values differed significantly from 1.00. The relatedness value is identical to the square of the relatedness statistic proposed by Archetti and Horsfall (1).
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J. BACTERIOL. Table 3 shows these data expressed as geometric mean counts as well as the geometric mean counts that would be expected if each DNA combined proportionally with each of the two RNA preparations and vice versa. If the two strains were identical, then the ratio of the observed mean count to the expected, the interaction value, Genetic heterogeneity among M. salivarium isolates. M. salivarium strains were also examined for evidence of genetic heterogeneity, since earlier gel diffusion studies demonstrated small differences between two strains of this species (28) . Interaction values calculated for DNA-RNA hybrids formed from three M. salivarium isolates were at or outside the 99% confidence interval for indistinguishable nucleic acid preparations (Table 4) . Relatedness values (0.62 to 0.67) were outside the lower 99% confidence limit (0.81) for indistinguishable nucleic acid preparations. Therefore, the three strains are distinct.
Relatedness of DNA preparations from three strains of M. pneumoniae and the effect ofpassage history on genetic relatedness. We examined three strains of M. pneumoniae, a proven human pathogen, for evidence of genetic heterogeneity. These strains were obtained from different locales in different years. In addition, we tested several passage levels of the M. pneumoniae FH strain for genetic continuity throughout the passage history. Interaction values calculated for DNA-RNA reactions between nucleic acids derived from M. pneumoniae strains FH, 1428, and FV-3-63 were close to 1.00 (Table 5 , experiment 1). Analysis of variance applied to these data showed that these nucleic acids were indistinguishable from each other. Similar results were obtained with the three passage levels (passages 15, 274, and 299) of the FH strains; that is, interaction values for all DNA-RNA reactions were closely grouped around 1.00 (Table 5 , experiment 2). There was no evidence of genetic heterogeneity in either experiment.
Mycoplasma DNA buoyant densities. With the exception of M. pneumoniae, the buoyant densities of DNA from representative strains of the human Mycoplasma species ranged from 1.6857 to 1.6921 g/cc (Table 6) . These values suggest GC/ (GC + AT) ratios of 26 to 32% (23) . The density of M. pneumoniae DNA was 1.7009 g/cc (40% GC), a value which substantially agrees with that given by other workers (16, 23 (27, 28) . The overall results with the homology technique were consistent with the classification proposed by Edward and Freundt (8) , and extended by us and others to include more recent isolates (4, 6, 25, 26) .
The ability to distinguish between M. hominis 
